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Studies on In Vivo Embryo Production by FSH-P®
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. The Factors Influencing I'n Vivo Embryo Production
on Days and Seasons of Flushing
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SUMMARY

This study was carried out to establish an effective and practical system for comm-

ercialization of embryo production techniques by analyzing several factors influencing in

vivo embryo production on days and seasons of flushing in Korean native cattle. In vivo em-

bryos were flushed 226 times from 128 donors,

The results obtained for the factors influencing :» wwo embryo production on days and

seasons of flushing were as follows :

1. The percentages of fertilized, transferable and freezable embryos by seasons were sig-
nificantly different in both FSH-P and SUPER-OV(P<0.01). The percentages of
them were highest in summer with FSH-P and highest in autumn with SUPER-OV,

2. The production of transferable and freezable embryos by flushing days was highest in

8 days with FSH-P, and there was no difference between 7 and 8 days for

SUPER-OV.

3. The failure rates of recovery were 17.0% in SUPER-OV and 21.2% in FSH-P, re-
spectively. The donors superovulated but failed recovery were 8.5% in SUPER-OV

and 12.9% in FSH-P, respectively. Nonsuperovulated donors was 8.4% and donors

giving less than 2 eggs at recovery was 8.4% in both FSH-P and SUPER-OV.,

4. The donors returned to normal estrus after superovulation were 34.1% after 1 cycle,
39.4% after 2 cycles, and 16.7% after 3 cycles by FSH-P, respectively. For
SUPER-OV, they were 55.3, 33.0 and 9.6%, respectively. Generally, normal
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estrus after the treatment of superovulation was earlier and the occurrence of ovar-
ian cyst was also lower in SUPER-OV than in FSH-P.

5. The percentages of blastocyst in embryos flushed at 7~8 days after estrus were 21.
9% and 54.3% in FSH-P and SUPER-OV, respectively. The development of embryos

was faster in SUPER-OV than in FSH-P,

(Key words : in vivo embryo, flushing days, superovulation, FSH-P, SUPER-OV)
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Fig. 1. Procedures and time schedules for superov-
ulation, Al and embryo collection in Korean
native cattle.
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Table 1. Effects of seasons on embryo production by FSH-P and SUPER-OV

No. of cows

No. of embryos

Hormone  Seasons Treated Recovered” Total Fertilized Transferable Freezable
Spring 37 24(64.9)? 257 186(72.4)Y2  141(54.9)®  128(49.8)¢
(10.7+£0.9)*  (7.8£1.0) (5.9+£0.8)  (5.3£0.8)

FSH-P Summer 35 32(91.4) 399 367(92.0) 305(76.4) 274(68.7)
(12.5+1.3)  (11.5+1.3) (9.5+1.2) (8.6x1.1)

Autumn 30 3(76.7) 229 181(79.0) 139(60.7) 116(50.7)

(10.0£1.3)  (7.9£1.1) (6.0£1.0)  (5.0%0.9)

Winter 30 25(83.3) 236 196(83.1) 139(58.9) 127(53.8)

(9.4+1.1) (7.8%+1.0) (5.6x£0.7) (5.1x£0.7)

Spring 20 17(85.0) 194 157(80.9)¢ 126(64.9)¢  116(59.8)"

(11.4£1.6)  (9.2£1.6) (7.4£1.5)  (6.8+1.4)

SUPER-OV Summer 21 20(95.2) 276 222(80.4) 190(68.8) 156(56.5)
(13.8+1.9) (11.1x1.7)  (9.5+1.7)  (7.8+1.4)

Autumn 24 16(66.7) 177 151(85.3) 123(69.5) 110(62.1)

(11.1%1.6) (9.4+1.6) (7.7£1.3) (6.9%1.1)

Winter 29 25(86.2) 297 192(64.6) 152(51.2) 138(46.5)

(11.9+1.98)  (7.7+0.9) (6.1+0.8) (5.5+0.8)

D Only the cows giving more than 2 eggs at recovery were included.

2)3)(
4 ( ) = average No. of embryos+SE.
2 x2 = 4583 (P<0.01).
b y2 = 39.99 (P<0.01).
¢ xz = 3231 (P<0.01).

) = percentage.

¢ y? = 35.33 (P<0.01).
e x2 = 2519 (P<0.01).
92 = 14.46 (P<0.01).
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Table 2. Effects of flushing day on embryo production by FSH-P and SUPER-OV

Flushing No. of cows No. of embryos
Hormone T
day* Treated Recovered! Total Fertilized Transferable Freezable
6.0 25 22(88.0)% 209 145(69.4)¥% 04(45.0)Y 74(35.4)°
(9.5+1.3)Y (6.6+1.1) (4.3x£0.7) {3.4%0.6)
FSH-P 7.0 73 63(86.3) 706 597(84.6) 470(66.6) 426(60.3)
(11.2+0.8) (9.5+0.8) (7.5+0.7) (6.8£0.6)
8.0 7 7(100.0) 97 92(94.8) 82(84.5) 75(77.3)
(13.9+2.7) (13.1£2.1) (11.7+2.0) (10.7+2.0)
7.0 36 29(80.6) 345 286(80.9)% 232(67.2)¢ 204(59.1)°
SUPER-OV
(11.9+1.4) (9.9+1.1) (8.0£1.0) (7.0+0.9)
8.0 54 49(80.7) 599 436(72.8) 359(59.9) 316(52.8)
(12.2+1.2) (8.9£0.9) (7.3+0.9) (6.5£0.7)

*Interval from estrus day to flushing day.
1} Only the cows giving more than 2 eggs at recovery were included.
23 () = percentage.
4 ( ) = average No. of embryos + SE,
¥y = 37.09 (P<0.01).
8 x2 = 52,50 (P<0.01).
9 x2 = 52.24 (P<0.01). Dy =

dy2 = 12.44 (P<0.01).
©x2 = 500 (P<0.05).
3.60 (P>0.05).
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Table 3. Analysis of causes for non-flushable donors by FSH-P and SUPER-QOV

No. (%) of cows

No. (%) of superovulated cows

Hormone - No. (%) of
Treated Unable Flushed Non pass Genital unsuperovulated cows
flushed (<2) cervix disease
FSH-P 132 28(21.2) 13(9.9) 1(0.8) 3(2.3) 11(8.3)
SUPER-OV 94 16(17.0) 6(6.4) 2(2.1) - 8(8.5)
Total 226 44(19.5) 19(8.4) 3(1.3) 3(1.3) 19(8.4)

Table 4. Effects of estrus cycle of donors after flushing embryos by FSH-P and SUPER-QV

No. of cows

Estrus cycle

Hormone

treated A(lcycle) B(2cycle) C(3cycle) D{(ovarian cyst)
FSH-P 132 45(34.1)° 52(39.4)% 22(16.7)° 13(9.9)¢ -
SUPER-OV 94 52(55.3) 31(33.0) 9(9.6) 2(2.1)
Total 226 97(42.9) 83(36.7) 31137 15(6.6)
= 10.10 (P <0.01). 9y = 233(P>0.05).
Pt = 0.97 (P>0.05). dyz = 528 (P<0.05).
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Table 5. Effects of flushing day on embryo development stage by FSH-P and SUPER-QV

Flushing No. of cows No. of embryos
Hormone
day* Treated  Recovered! Transferable Morula Blastocyst
7.0 73 63(86.3)? 470 395(84.0)»= 75(16.0)%
FSH-P (7.5£0.7)¢ (6.3+0.4) (1.2+0.1)
8.0 7 7(100.0) 82 36(43.9) 46(56.1)
(11.7+£2.0) (5.1£0.8) (6.6+0.8)
SUPER-OV 7.0 36 29(80.6) 232 154(66.4)¢ 78(33.6)¢
(8.0+1.0) (5.310.5) (2.7£0.2)
8.0 54 49(90.7) 359 116(32.3) 243(67.7)
(7.3£0.9) . (2.4£0.2) (5.0£0.2)

*Interval from estrus day to flushing day.

Y Only the cows giving more than 2 eggs at recovery were included.

23 () = percentage.
9 () = average No. of embryos +SE.
a yz = 65,73 (P<0.01).
Y2 = 65.73 (P<0.01).

¢l xz =65.91 (P<0.01).
dx2 = 65.91 (P<0.01).
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